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(54) (57) 1 . CriOCOB nOJiyMEHHH AM0P*H0ft 
THAPOOKHCH AJlHJMHHHfl TepMOo6pa6oTKoft 
rHflpaprHnjiHTa b HHTepBane TeMnepaTyp 



450-600 a C, oTJiHiafflMllc'n 
TeM, tiTO, c uejibw noBbmieHHH npoH3BO- 
AHTejibHocTH h ynpomeHHH annapaTypHoro 
o4>opMJieHMH npoijecca, TepMOo6pa6oTKy 
ocymecTBnHioT nponycicaHHeM noToxa ra- 
sa, coAepacamero ruflpapriuinHT , ^epes 
•KHnnmHft cnoft MacTHu TBepnoro TeiuioHO- 
cHTejifl npH BpeMeHH kohtskta 0,05- 
0,5 c. 

2. CnocoQ no n.1, oTJiHMaio- 
m h ft c n TeM, uto b KauccTBe Teiuio- 
HocHTenH Hcnoni»3yioT KaTanH3aTop npo- 
uecca nojiHoro okhcjichhh. 
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H3o6peTeHHe othochtch k cnoco6aM 
nojiyneHHa aMopc&HOH raflpooKHCH anioMH- 

HHH , HBJIHIOmeHCH HCXOAHbIM npOflyKTOM 

A-na noJiyqeHHH axTHBHon okhch aniOMH- 
hhh - KaTaxiH3aTopa, aflcopGeHTa h ho- 

CHTejTH . 

H3BecTHo, mto aMoptJmyio rHAPOOXHCb 
anioMHHHH , no coAepacaHHto BOAbi 6jiH3Kyio 

K MOHOTHAPaTy, MOJKHO nOJiyMHTb 6blCTpOH 

Kap6oHH3auHeH Ha xonoAY ajuoMHHaTHoro 
pacTBopa, TepMH^ecKHM pa3Jio>KeHHeM 
KpwcTajiJiorHApaTOB cpeAHHX cojieft ajiio- 

MHHHH HJTH TepMHMeCKHM pa3J!OKeHHeM 

THApaTa rjiHH03eMa Ha BH6poaceno6e b 
none paAHauHOHHbix ra30Bbix ropejiox. 
H3BecTeH cnoco6 nonyweHHa aMopipHoft 

THAPOOKHCH aJlIOMHHHH , 3aKJIfOMa!01UHHCH 
B TepMHWeCKOM pa3JIO«eHHH TOBapHOro 

THApaprHJiJiHTa npH abhjkchhh nopouixa 
no HarpeTofi noBepxHocTH BH6paunoHHoro 
wejioGa b none p aAHa uho h hmx rasoBbix . 
ropejiox npH TeMnepaType 400-600°C b. 
TeqeHHe 5-30 c. B pe3yjibTare nojiyna- 
eTCH peHTTGHoaMopctiHaH rHApooKHCb anio- 
MHHHH , coAepxcamaa npHMecb SeMHTa b 
KOJiHMecTBe He Gonee 20%, c yAentHoft 
noBepxHocT&K> 200-300 m 2 /r, norepHMH 
npn npoKanHBaHHH (n.n.n. npH 800°C) 8- 

16% H paCTBOPHMOCTbW B eflKOM H3Tpe 

(5 H.pacTBop, 70°C, 30 mhh) 50- 
60 Mac.%. 3tot cnoco6 6bin Hcnont30BaH 
Ha nnnoTHbix ycTaHosxax npoH3Bo«HTejib- 
HocTbio ao 2 Kr/q no A1 2 0 3 . 

HeAOCTaTxaMH H3BecTHoro cnocoSa 

H BJ1HK3TCH OTHOCKTejlbHO HeBblCOXaH npO- 

H3BOAHrenbHocTb eAHHHUbi nnomaAH »eno- 
6a h Heo6xoAHMocrb HarpeBaHHH 6onb- 
djhx noBepxHocTeft, no xoTopbiM tohkhm 
cnoeM ABHJKeTCH nopoiuoK. KpoMe Toro, 
oSecneMeHHe paBHOMepHoro flBraeHHH 
cjioh rHApaTa rnHH03eMa no HarpeToft. 
noBepxHocTH noA fleviCTBHeM BH6pau.HH 
npH 6onbuiHx ra6apnTax »ceno6a 3aTpyA~ 
h e ho . YKa3aHHbie HeflocTaTKH cymecTBen- 
ho orpaHH'iHBaioT B03MO)KHocTb npHMeHe- 

HHH H3BQCTHOro CnOCo6a A-HH C03A3HHH 

•Ha ero ocHOBe npoH3 boactb 6om>uioH 
moiuhocth (HanpHMep 100 Kr/ti h Sojiee). 



no npeAJraraeMOMy cnocoSy TepMood- 
pa6oTxy ocymecTBnaxiT nponycxaHHeM no- 
Toxa ra3a, coAepacamero r-HApaprHJinHT , 
Mepe3 kHnnnpiH cnoft nacTHu TBepfloro 
TeruioHocHTenn npn BpeMeHH xoHTaxTa 
.0,05-0,5 c. B xaMecTBe TemioHocHTena 
Hcnonb3yioT KaTannsaTop npou,ecca non- 
Horo OKHcneHHH. 3To.no3BOJifleT noBbi- 

CHTb npOH3BOflHrejlbHOCTb H ynpoCTHTb 

annapaTypnoe otpopMJieHHe npouecca. 
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Cnoco6 BbinonHHHJT cneAyioiuHM o6pa- 
3om. ra30Bbift no-roK, coAep*ata,HH nopo- 
mox lacTHU THApaTa raHHoaena npoxoflHT 
CHH3y BBepx lepea KHnamnfl cjioh qacrau 
5 TennoHocHTenn, HMeramHx TeMnepaTypy 
450-600°C CnpeAnouTHTenbHo 500-550°C) 
npH BpeMeHH KOHTaKTa nopouixa c rpaHy- 
naMH TennoHocHTenfl 0,05-0,5 c (npeA- 
noirarejibHo 0,1-0,2 c) . 3HaMHTenbHaH 
10 pasHHua b pa3Mepax Mac rati nopouixa 
(ao 100 mkm) h TennoHocHTenH (oBbiuHo 
1-2 mm) no3BonaeT ocymecTBJiHTb cena- 
pau,Hx> TBepAwx $a3 . 

TeruroHocHTenb pa6oTaeT b pe*HMe 
15 nceBfloojKHxeHHH , a nopouiox THApaTa 

npoxoAHT qepea peaxTop b TpaHcnopTHOM 
p 6/KHMe . ScptpexTHBHoe MacconepeMeuiHBa- 
Hne h TennonepeHoc b xHnameM cnoe ' 

nO3BOJTHI0T peSKO COXpaTHTb BpeMH XOH- 

20 TaKTa nopouixa rwApara rnHHoseMa c na- 
rpeTOH noBepxHocTbfo TennoHocHTena , 
HeoSxoAHMoe Ana npoBeaeHra TepMopas- 
noweHHa - ot AecnTxoB cexyHA b H3Be- 
- cthom cnocoSe ao MeHee 0,5 c b npe- 
25 flnaraeMOM. 3to npHBOAHT x yMeHbiueHHto 
ra6apHToB ycTaHOBox . 

ITo onncbiBaeMOMy cnoco6y MoryT 6biTb 
peanH30BaHbi Aea BapnaHTa noABOAa Ten- 
;na b KHnjui(HH cjioh lacTKU, TennoHocH- 
30 reufl : 

HapywHbift noAorpeB nyTeM nepeAauH 
Tenjia ot Harpe-roH ctchkh peaxTopa; 

OKHraHHe CTexHOMeTpHnecKofl (c*~1 ) 
rasoB03AyuiHoH cMecH b cjioe TennoHocH- 

35 TejiH. 

nocxonbxy Heo6xoAHMo noAAep*HBaTb 
TeMnepaTypy b HHTepBane 450-600°C, 
npn KOTopoH ropeHHa b cbo6oahom o6b- 
eMe H Ha HHepTHOH noBepxHocTH He. 
40 npoHcxoAHT, to b xauecTBe TenjioHocH- 
Tena AoxwceH 6biTb HcnojibsoBaH xaTann- 
3aTop npouecca uoJiHoro oxHCJieHHa, 
oSecneuHBaiomHH ycToftMHBoe ropeHne 
CMecH TonJiHBa (nanpHMep, yrneBOAopoA- 
45 hoto rasa) c BosAyxoM b HHTepBane 
TeMnepaTyp. 300-700 fl C. B xa^ecTBe Ta- 
xoro xaTanH3aTopa MoryT 6biTb ncnonb- 
30BaHbi H3BecTHbie axTHBHbie BemecTBa- 
MeTamib! (Pt K flp ) j OKHCJlbI ( MeflH> KQ _ 
5Q 6anbTa h ap . ) , uinHHenn (CuCr^O^ h 
AP-), HaHeceHHbie Ha c*epHMecKne Mexa- 
HH^ecKH npoMHbie h TepMocTa6HnbHbie 
HocHTenH , HanpHMep y= nnH0=Al a O 3 . 

BbweneHHe nopouixa npoAYXTa TepMO- 
pa3noxceHHa H3 nbinera30Boro noToxa 
nocne peaxTopa npoBOflHT H3BecTHbiMH 
cnoco6aMH, HanpHMep, b Moxpbrx nnn cy- 
xhx UHKJionax, cxpy66epax h t . a . Bcne.A — 
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CTBHe BblCOKOH KOHfleHTpaUHH flOpOUIKa 

b ra3e (ao 2 kt AI^O^/hm 3 ) raaoBbift 

nOTOK OTHOCHTGJlbHO HeBSJIHK , MTO 3H3~ 

MHTexibHb ynpomaeT cenapauHio. 

n p h m e p 1 . B peaK-rop jxnaMer- 5 
pom 20 mm 3arpy>KajoT 50 cm 3 anioMHHHe- 
Bbix uhjihhAPob (d=l=l,5 mm). Hepe3 pe- 
aKTop nponycxaioT 0,9 hm 3 /m B03flyxa , 
coAepwamero 200 r nopouiKa rHflpapran- 
jiHTa b nepeciqTe Ha Al 2 0 3 b HeM. TeM- f 0 
nepaTypy b cnoe TennoHOCHTenn noAAep - 
HHBaioT Ha ypoBHe 450° C nyTeM noABOAa. 
Tenna ot ctshkh peaKTopa, o6orpeBae- 
moh sneKTpocnwpanbK). MacTHUbi nopouiKa 
rHAPaTa rjiHH03eMa npoxoAHT uepe3 cnoft 15 
TeruioHocHTe/iH npn cpeflHeM BpeMeHH 
■ KOHTaKTa "0,2 c. FIonyMaioT peHTreHo- 
SMopcpHbiw npoAyKT c npHMecbio SeMHTa 
( ^10%)" c yAejibHoft noBepxHocTbio 

200 M*/r. PaCTBOpHMOCTb B mejIOMHOM 20 

pacTBope 53%. OcTaroMHoe coAepwsHne 
BJiarH nocne npoKa.iKH npn 800°C b Te- 
neHHe 2 h 14%. 

n p h m e p 2. B peaKTop AHaMeTpoM 
35 mm 3arpy>KaK)T 50 cm 1 amoMOMeAHoxpo- 25 
MOBoro KaTaxiH3aTopa b bhae c^iepHiec- 

KHX tiaCTHU AHaMeTpoM 2 MM C HaCbmHbIM 

BecoM 0,8 t/cm 3 . KaTajiH3aTop coAepacHT 
20 Mac.% CuCr^O,, Ha HocHTene 0 =Al 2 0 3 . 
TeMnepaTypa HaMana pa6oTbi KaTsnH3aTO- 30 
pa 350°C. Mepe3 peaKTop nponycKaioT 
CMecb 0,7 mm 3 /m B03Ayxa h 0,03 HM 3 / H 
ra3a nponaH-SyTaHa , co,n.ep>KamyK> 700 r 
nopoujKa rHAPaTa rnHH03eMa. TeMnepSTy- 
' py b cnoe TennoHocHTejiH noAAepwHBBiOT 35 
Ha ypoBHe 5O0°C sa CMeT Tenjia nojiHoro 

OKHCJieHHH ra30B03AyiUHOH CMeCH Ha Ka- 

TajiH3aTope . MacrHUbi nopouina rnflpap- 
rHJiJiHTa npoxoflHT Mepe3 cnoft TennoHO- 
CHTexiH (KaTa;iM3aTopa) npn cpeflHeM 40 

BP6M6HH KOHTaKTa 0,2 C. IlOJiyMaiOT peHT~ 

reHoaMop^Hbift nponyKT, coflepwaiuHH cne- 
Abi 6eMHTa; yAenbHan noBepxHocTb 
210 M 2 /r. PaCTBOpHMOCTb b menoMHOM 
pacTBope 52%. OcTaTOMHoe coflepxcaHHe 45 
BJiarn nocne npoKanKH npn 800°C b te- 
xieHHe 2 h 10%. 

ripHMep3. B peaKTop AHaMeTpoM 
35 mm 3arpy*aioT 50 cm 3 anioMonnaTHHo- 
Boro KaTa/iH3aTopa b BHfle c(pepHMecKHx 50 
MacTHu AHaMeTpoM 2 mm c HacbinHbiM se- 
com 0,76 t/cm 3 . KaTaxiH3aTop coAepacHT 
0,6 Mac.% Pt na HocHTene y=Al 2 0 3 . 
TeMnepaTypa Havana pa6oTbi KaT3JiH3 aTo— 
pa 180°C. Mepe3 pacTBop nponycKaioT 55 
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CMecb 1 hm 3 /m B03Ayxa h 0,5 hm j /m 
rasa nponaH-SyraHa , coAepacamyio 1 1 00 r 
nopouixa rHAPaprmmHTa . TeMnepaTypa 
b cnoe k a t an h 3 a t op a noAAep?KHBaeTCH 
Ha ypoBHe 550° C aa cieT Tenna nojiHoro 
OKHcneHHn, ra30B03AyuiHofi CMecH Ha Ka- 
Tann3aTope. MacTHiy.1 rHAPaTa rnHHoaeMS 
npoxoAHT nepea cnoft TennoHOCHTenn npn 
cpeAHeM b peMeHH KOHTaKTa 0,2 c. nony- 
MaioT peHTreHoaMop4)HbiH npoAyKT, coAep- 
KaiHHH cneAbi SeMHTa, c yqenbHOH no- 

BepXHOCTbK) 200 M 2 /r. PaCTBOpHMOCTb 

npoAyKTa b menoMHOM pacTBope 56%. Oc- 
TaToiHoe coAepwaHHe BJiarH nocne npo- 
KanKH npH 800°C b TeqeHHe 2 k 10%. 

npHMepA. B peaKTop AHaMeT- 
poM 35 mm 3arpyxaioT 50 cm 3 anwMonna- ' 
thhoboto KaTajiH3aTopa b BHfle ccfcepH- 
iiecKHx iiacrau AHaMeTpoM 2 mm c Hacbtn- 
HbiM Be com 0,76 t/cm 3 . KaTanH3aTop co- 
AepKHT 0,6 Mac.% Pt Ha HocHTene y = 
A1 2 0 3 . TeMnepaTypa Havana pa6oTbi Ka- 
TajiHaaropa 180°C. Hepe3 peaKTop npo- 
nycKaioT CMecb 1 hm 3 /m BOSAyxa h 
0,05 hm 3 /m nponaH-SyTaHa, coAepaoinyio 
900 r nopouiKa rHAPaTa rxiHH03eMa. TeM- 
nepaTypa b cnoe KaTannsaTopa noflflep- 
iHBaeTca Ha ypoBHe 600°C 3a cieT Ten- 
na nonHoro oKHcneHHH ra30B03AyuiHOH 
CMecH Ha KaTanH3aTope. ^acTHUbi nopoin- 
Ka rHAPaTa rjiHH03eMa npoxoflHT iepes 
cjioh TennoHocHTenn npn cpeAHeM BpeMe- 
hh KOHTaKTa 0,2 c. rionywaioT peHTreHo- 
aMop<pHbiH npoAyKT c yAenbHofi noBepxHo- 
cTbio 220 M 2 /r. PaCTBOpHMOCTb npoflyKTa 
b menovHOM pacTBope 50%. OcTa-roMHoe 
coflepxaHHe BJiara nocne npoKaJixu npn 
800°C b TeieHHe 2 m 8,5%. 

M3 npHBefleHHbrx npHMepoB bhaho , 
mto HcnonbsoBaHHe npeA-naraeMoro cno- 
co6a nosBOJiseT pe3KO ynpocTHTb TexHo- 
norHib h annapaTypnoe ocfcopMneHHe npo- 
uecca, co3flarb npocTbie Manora6apHTHbie 

yCTaHOBKH 6oflbUJOft MOB1HOCTH C BblCOKHM 

TepMH^ecKHM Kim. • flpyriiM npeHMymecT- 
bom cnoco6a HBnneTC« nerKocTb ynpaB- 
neHHa h peryjiHpoBaHHH napaMeTpoB npo- 
• uecca h ynyMiueHHe xa^ecTBa npOAyKTa, 
a Taxxe BocnpoH3BOflHMOCTb nonywaeMbrx 
pe3yjibTaTOB Ha ycTaHOB Kax pa3flHKHOH 
mouihocth. HcTHpaHHe TennoHo.CHTejui b 
npouecce pa6oTbi He3HaMHTenbHoe h coc- 
TaBnneT 0,5- 10 -2 r KaTanH3aTopa Ha 
1 icr nponymeHHoro uepes Hero rHflpaTa 
rjiHHoseMa . 
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